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An  arbovirui  «ram  survey  was  conducted  ir.  March  196?  among  residents 
of  various  communities  within  a  501cm  radius  of  Jakarta.  Jndoneaii.  The 
497  sera  collected  were  analyzed  both  qualitatively  and  quantitatively  by 
TCNT'for  antibod’es  to  Chikungmrya,  SiatfcK  Eastern  equine  encephalitis. 

Japanese  eocophall!  r  Yellow  Fever,  and  Bunyamwera  viruses.  Evidence  for 
(he  presence  of  group  A.  B  and  Bunyamwera  virtues  in  fce  areas  surveyed 
is  pesented.  Analysis  of  the  data  obfeiasd  suggests  that  Chikungunv*. 

Japanese  encephalitis  and  a  virus  aatfgntfcalty  related  to  Bunyamwera  were 
most  likely  present  in  most  of  these  comm  uni  tie*.. -  . 

A 

In  March  of  1963  the  U.  S.  Naval  Medical  Research  Unit  No.  2  with  the  cooperation  of 
Indonesian  public  health  authorities  and  the  Department  cf  Microbiology  of  the  University  of 
Indonesia,  School  of  Medicine  collected  497  serum  specimens  from  Indonesians  of  various  ages 
rending  in  different  areas  within  a  50  km  radius  of  Jakarta.  The  sera  were  analysed  by  tissue 
culture  neutralization  test  for  the  presence  of  antibodies  to  6  arboviruses  including  Chikunguaya, 
Sindbis,  Eastern  equine  encephalitis,  Japanese  B  encephalitis,  Yeltow  Fever,  and  Bunyamwera. 

MATERIALS  AND  METHODS 

AnUge**  need  The  following  tissue  culture  propagated  arboviruses  were  used  in  the  tissue 
culture  neutralization  tests:  Chikungunya,  Sindbis,  Eastern  equine  encephalitis  and  Bunyamwera, 
adapted  and  propagated  in  HeLi  cells;  Japanese  B  encephalitis  (Nakayama  strain),  yellow  fever 
(17  D  strain)  and  West  Nile,  adapted  and  propagated  in  primary  hamster  kidney  cells. 

Preparation  of  monolayer  cell  cultures  Monolayer  cell  cultures  were  prepared  utilizing  the 

This  study  was  supported  through  fund*  provided  by  the  Bureau  of  Medicine  and  Surgery,  U.S. 
Navy  Department,  and  the  Advanced  Research  Projects  Agency. 

The  opinions  and  assertions  contained  herein  arc  those  of  the  authors  and  ere  not  to  be  construed 
as  official  or  as  reflecting  the  views  of  the  Department  of  tne  Navy  or  the  Department  of  Defecse. 
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basic  techniques  of  Youngner."’  Whole  kidneys  were  used  for  the  preparation  of  hamster  kidney 
(HaK)  cultures  and  were  obtained  from  hamsters  weighing  50-100  gms.  Tryps.nizcd  cells,  after 
washing  with  maintt..  mcc  medium  to  remove  the  trypsin,  were  planted  in  16x125  mm  pyrex 
screw-capped  tubes  «~d  incubated  at  35*-36*C  in  a  horizontal  ratiooary  position.  Cell  sheets 
were  usually  formed  io  4-7  days. 

HeLa  cells  (originally  obtained  from  Microbiological  Associates)  we  <«>wn  in  screw-capped 
prescription  bottles.  A  versene  and  trypda  mfcrtutt  (0iQ2%  of  each  W/:, '  ■  t  Hanks  balanced  salt 
solution  was  used  to  remove  the  cells  from  the  bottles  and  to  prepare  cell  suspensions  for  tube 
cultures.  Tubes  were  inoculated  with  50^000-75,000  cells  in  1  ml  of  growth  medium  and  con¬ 
tinuous  cell  sheets  formed  after  2-3  days’  incubation  at  35*-36*C 

Media  Growth  medium  for  HaK  cell  cultures  consisted  of  30%  calf  strum  (CS)  and  0.25% 
lactattmrain  hydrolysate  (LAH)  in  Eagle’s  minimal  essential  medium  (MEM)(n  with  the  addition 
of  0.1  mM  glycine  and  0.1  m.M  arginine  per  liter.  All  media  contained  100  units  of  penicillin 
and  0.1  mg  of  streptomycin  per  ml  tad  a  fiaal  concentration  of  0.002%  phenol  red.  The  pH 
was  adjusted  to  7.4  by  the  addition  of  sterile  NaHCO,  sofctioa. 

The  maintenance  medfem  eras  the  same  as  the  growth  medium  except  that  only  5%  CS 
was  used. 

For  the  HeLa  cell  line  5%  CS,  0.25%  LAH  in  MEM  containing  phenol  red  and  antibiotics, 
as  above,  were  used  as  both  growth  and  maintenance  media. 

Tisane  culture  uratraUzatioa  tests  (TCNT)  TCNTs  were  performed  on  sera  heated  for  1  /2 
hour  at  56*C.  For  qualitative  TCNTs  a  1 : 10  dilution  of  serum  was  used,  and  for  quantitative 
TCNTs  twofold  dilations  of  sera  starting  with  a  1:10  dilution  were  employed.  Ten  to  100 
TCID,,  of  the  various  viruses  were  mixed  with  equal  amounts  of  the  appropriate  serum  dilution, 
and  the  serum- virus  mature*  were  incubated  for  one  hour  at  room  temperature  (23*C)  prior  to 
the  i noculati*  >a  of  4  tubes  with  each  serum  dilution.  The  inoculated  virus  dose  was  re-titrated 
simultaneously  with  the  TCNT.  Following  inoculation  with  the  serum-virus  mixtures,  the  tubes 
were  incubated  at  35*C  and  examined  daily  for  cytopathic  effect  (CPE).  When  control  tubes, 
inoculated  with  only  the  virus  dose,  showed  73-100%  CPB  (3-4+)  the  test  was  read  and  the 
inhibition  titers  recorded. 

RESULTS 

Prwshsw  of  srtIMlii  to  eerbrin  sstoilmwi  In  the  eon  of  nsMuits  of  the  Howmari 
•wo  of  Jakarta,  lstandfl  Table  i  presents  the  results  of  qualitative  TCNTs  for  the  detection 
of  antibodies  in  sera  to  certain  arboviruses  from  residents  of  the  Rawasari  area,  a  rural  com¬ 
munity  faceted  on  the  northwest  outskirts  of  Jakarta. 

Antibodies  to  Chikungunya  virus  were  found  in  50%  of  the  adult  sera  tested,  while  the  rate 
for  all  ages  was  24%.  The  lower  faddeaee  fa  the  youagtr  age  groups  suggests  that  contact 
with  this  antigen  may  have  been  higher  fa  the  past  and  lower  since.  Infections  with  antigens  of 
Siodbis  virus  or  those  which  cross  with  this  virus  appear  to  occur  less  frequently,  as  only  26% 
of  the  adults  contained  antibodies  with  an  overall  rate  of  10%.  The  results  with  Eastern  equine 
encephalitis  (jEEE)  virus  show  only  6%  of  the  adults  having  antibodies  with  an  overall  incidence 
of  12%.  Antibody  to  *  Ruuyamwera  group  virus  is  prevalent  fa  this  area  with  38%  of  the  adult 
sera  coataining  antibody  and  with  an  overall  incidence  of  33%.  The  i7D  strain  of  yellow  fever 
(YF)  yirta  was  aetrtraBwd  by  69%  of  the  adult  sera  tested,  although  only  28%  of  the  sera  of 
all  age  groups  contained  antibody.  Antibodies  to  Japanese  B  encephalitis  (JE)  virus  were  detected 
in  only  10%  of  the  adult  sera  and  in  22%  of  all  sera  tested-  However,  the  low  percentage  of 
adult  sera  containing  antibody  suggests  that  it  may  w>t  be  too  prevalent  in  this  area.  The  Jfi 
antibody  detected  may  have  been  induced  by  a  hetsrologpus  group  B  virus  end  falls  to  qqu- 
deteciablc  levels  in  Later  life.  The  high  incidence  of  antibodies  fa  adults  to  YF  virus  was  un¬ 
expected,  since  YF  has  never  been  reported  fa  ladonesia.  However,  it  is  well  known  that  in 


Table  3.  Qualitative  neutralization*  of  certain  arboviruses  by  sera  of  residents,  by  age  group, 
of  the  Taoah  Tinggi  Areaf  of  Jakarta,  Indonesia 
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areai  endemic  for  dengue  and  other  group  B  arboviruses,  secondary  infections  with  these  viruses 
produce  cross-reacting  antibodies  to  other  group  B  viruses,  which  may  explain  our  findings  of  a 
high  incidence  of  antibody  to  YF  virus  in  adults  in  this  area. 

Prevalence  of  antibodies  to  certain  arbor! mats  in  ad*  It  residents  of  tbe  Tanggerang  arc* 
of  Indonesia  Table  2  presents  the  results  of  qualitative  TCNTs  for  antibodies  in  the  sera  of 
adult  residents  of  the  Tanggerang  area,  a  rural  district  25  km  west  of  Jakarta.  The  incidence  of 
antibodies  to  Chikungunva,  Sindbis  and  EEE  viruses  in  the  sera  of  adults  from  this  area  were 
26,  !0  and  1%,  respectively,  much  lower  than  that  found  in  the  Rawasari  area.  Only  1%  of 
those  tested  had  antibodies  to  Bunyamwera  virus  in  this  area  and  that  individual  had  previously 
resided  in  Central  Java,  Antibodies  to  JE  virus  were  found  in  61%  of  the  adults  in  Tanggarang 
while  only  7%  had  antibodies  to  YF  virus.  Tanggarang  is  inhabited  predominantly  by  Indonesians 
of  Chinese  ancestry  and  is  a  pig-raising  area.  Since  pigs  are  considered  to  be  the  major  amplify¬ 
ing  host  of  JE  virus,  this  would  explain  the  higher  incidence  of  antibodies  to  this  virus  in  this  area. 

Prevalence  of  antibodies  to  certain  arbovirases  in  res!  deals  of  the  Taaah  Hung!  ana  of 
ladonesta  Table  3  presents  the  results  of  qualitative  TCNTs  for  arbovirus  antibodies  in  the  sera 
of  residents  of  Tanab  Titmgi,  an  urban  area  in  central  Jakarta  and  includes  6$  patients,  mostly 
children,  from  the  University  of  Indonesia  Hospital.  In  this  area  the  highest  incidence  of  anti¬ 
bodies  was  found  to  Chikuagunya  virus  followed  by  JE.  YF,  Bunyamwera,  Sindbis  and  EEE.  The 
overall  incidence  of  antibodies  to  JE  virus  was  about  the  same  as  that  found  in  the  Rawasari 
area,  but  the  incidence  of  antibodies  to  YF  virus  was  much  lower,  12%  vs  28%. 

Prevalence  of  antibodies  to  certain  arbovirases  in  residents  of  the  Tjlbtnong  area  of 
Indonesia  Table  4  presents  the  results  of  qualitative  TCNTs  for  arbovirus  antibodies  in  the  sera 
of  predominantly  adult  residents  of  Tjibinong,  a  rural  area  near  Bogor  about  50  km  south  of 
Jakarta.  Here,  too,  antibodies  to  Chikungunya  virus  appear  to  be  of  highest  incidence  closely 
followed  by  JE.  A  17%  overall  incidence  of  antibodies  to  EEE  virus,  the  highest  incidence  found 
in  any  of  the  areas  studied,  was  unanticipated.  Few  of  the  sera  contained  antibodies  to  Sindbis 
or  Bunyamwera  viruses  and,  surprisingly,  none  at  oil  to  YF  virus. 

Titration  range  of  arbovirus  neutralizing  antibodies  from  an  Indonesian  population  In  1963 
Table  5  presents  the  results  of  quantitative  neutralization  tests  of  sera  shown  to  contain  antibodies 


Table  6.  Arbovirus  neutralizing  antibody  titers  from  an  Indonesian  population 
in  £963  grouped  according  to  low  antibody  titer  (10-40)  and  high 
antibody  titer  (80- >640) 


Antigen 

Grouped  serum  neutralizing  antibody  titer** 

10-40 

80->640 

Totals 

Group  A 

! 

Chikungunya 

43(31%) 

94(69%) 

137(100%) 

Eastern  equine  enceffiaiitis 

2401%) 

7(23%) 

31(100%) 

Sindbis 

251100%) 

0 

mm%) 

1 

Group  B 

Japanese  B  encephalitis 
(Nakayama  Strain) 

36(50%) 

85(70%) 

121(100%) 

Yellow  favor 
(17D  strain) 

45(87%) 

7(13%) 

52(100%) 

Bwvnrwera  Brcmp 

! 

. 

1 

Bunyamwera 

57(85%) 

10(15%) 

67(100%) 

■j. . ...... .I. . . —  ,■ . i 


Expressed  as  the  reciprocal  of  the  serum  dilution. 
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at  the  1 : 10  level  to  the  6  arboviruses  used  in  the  qualitative  tests  reported  above.  Not  all  sera 
originally  producing  neutralization  at  this  level  could  bo  tested  quantitatively  due  to  insufficient 
serum  remaining,  but  the  numbers  lost  in  this  way  produced  only  a  2-4%  reduction  in  the  per¬ 
centage  figures  obtained  by  dividing  the  positive  serums  by  the  total  number  of  scrums  tested, 
shown  In  the  table  without  changing  the  basic  trend.  Among  the  group  A  arboviruses  antibodies 
to  Sindbis  virus  showed  the  lowest  levels  with  92%  having  a  titer  of  only  1 : 10  whereas  40%  of 
the  sera  had  titers  >1:640  to  Chikungunya  virus.  Titers  to  EEE  virus  fell  between  these  two 
extremes.  Antibodies  to  a  group  B  arbovirus  such  as  JE  virus  were  found  at  high  titer  (>1:640) 
in  31%  of  the  sera  initially  found  positive  at  1:10  dilution.  Titers  of  antibodies  to  YF,  on  the 
other  hand,  were  generally  low  with  79%  in  the  1:10-1:20  range.  Sera  tested  against  Bunyam- 
wera  virus  also  showed  generally  low  titers  with  73%  falling  in  the  1:10-1:20  range. 

Table  6  shows  the  arbovirus  neutralizing  antibody  titers  shown  in  Table  5  but  grouped 
according  to  low  atttbody  titer  (1:10-1:40)  and  high  antibody  titer  (l:80->  1:640).  It  is  readily 
apparent  that  the  great  majority  of  the  Indonesian  population  tested  had  higji  antibody  titers  te 
only  Chikungunya  and  IK  viruees  indicating  that  time  or  closely  rotated  viruses  were  prevalent 
in  1963  in  an  area  within  a  50  km  radius  of  Jakarta. 

DISCUSSION 

Little  appears  to  be  known  of  the  incidence  or  kind  of  arbovirus  infections  in  Indonesia. 
The  analysis  of  qualitative  and  quantitative  TCNYs  for  arbovirus  antibodies  in  497  sera  Obtained 
from  residents  in  various  communities  within  a  50  km  radius  of  Jakarta  in  1963  has  provided 
definite  evidence  fbr  the  presence  of  Groups  A,  B  and  Bunyamw&rs-ltke  viruses  in  this  area. 
The  results  of  this  serological  survey  are  starting  to  be  confirmed  by  the  isolation  and  identifica¬ 
tion  of  Japanese  encephalitis  virus  from  specimens  obtained  in  the  Jakarta  area/41  The  finding 
of  neutralizing  antibody  to  Chikungunya  and  JE  viruses  in  the  high  titer  range  (lfWB->l  :640) 
in  70%  of  all  sera  tested  indicates  the  presence  of  these  or  very  elosely  related  viruses  in  this 
area.  Since  only  relatively  small  percentages  of  sera  contained  high  antibody  titers  to  EEE,  YF 
and  Bunyamwera  viruses  and  one  of  the  sera  tested  with  Sindbis  virus  fell  in  the  high  titer  range, 
it  may  be  concluded  that  the  antibody  found  was  induced  by  related  virus**  which  crossed  with 
the  antigens  used  in  the  test.  Unpublished  rcsults  from  our  laboratory  of  cross-TCNTs  with 
rabbit  antisera  prepared  against  JE  and  tbo  170  strata  of  YF  sheared  no  crossing  between  these 
two  viruses  and  their  antisera.  However,  antibodies  to  YE  virus  were  found  in  this  suivey  even 
though  no  disease  resembling  YF  occurs  in  Indonesia;  therefore,  the  presence  of  sueh  antibody 
may  be  the  result  of  primary  or  secondary  infection  with  other  group  B  aboviruscs  sueh  as  dengue, 
since  it  has  been  recently  shown  that  patidnts  with  HI  titers  of  less  than  1:80  to  YF  virus 
in  their  acute  eera  developed  HI  titer*  of  1:3120  against  YF  virus  and  neutralization  titers  in 
the  1:500  range  following  infection  with  Dengue  2  virus/*1  Primary  of  secondary  infections 
with  the  dengue  viruses  also  may  have  contributed  to  high  titers  obtained  against  JE  virus.  These 
interpretations  are  supported  by  the  qualitative  TCNT  results  from  the  Tjibinong  area,  where 
none  of  the  sera  contained  antibody,  even  at  the  1:10  level,  against  YF  virus  whereas  35%  had 
antibody  against  JE  virus.  This  also  suggests  that  infection  with  the  dengue  viruses  did  not  occur 
in  this  area  in  1963  or  for  a  number  of  years  earlier.  The  sera  were  not  tested  against  any  of 
the  dengue  antigens,  as  CPE  was  not  produced  by  the  k  viruses  in  the  cell  lines  avaSAfeh)  to  us. 

HottaY**  serological  stwv&y*  of  arbovirus  in  several  areas  of  Indonesia  indicated  thst  a  small 
percentage  individuals  sampled  in  Lombok.  Lampung  and  Madjateagka  is  1964,  1965  and 
1966,  respectively,  showed  HI  antibodies  against  Chikungunya  virus.  Whereas  in  1968  about  40% 
of  the  subjects  tested  in  Surabaja  contained  antibodies  to  Chikungunya  virus  ranging  in  HI  titer 
from  1:20-1 :64d.  Our  results  by  the  more  specific  TCNT  show  that  in  1.963  an  average  of  30% 
of  the  population  Sampled  in  the  Jakarta  area  contained  antibody  to  Chikoogortya  vires  and  of 
these  65%  had  titers  ranging  from  1:160->1:640  (Ttt&  5).  Us  S&iH&tt,  evkte*»  Of  tfea 
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presence  of  a  virus  of  the  Bunyamwcra  group  was  shown  by  us  to  be  present  in  the  Jakarta 
area  with  the  greatest  prevalence  in  the  P.awasari  and  the  Tanah  Tinngi  districts. 

Since  Chikungunya  virus  has  been  isolated  in  Thailand,  Malaya,  and  other  Southeast  Asian 
countries,*41  it  is  roost  probable  that  our  and  Hotta’s**1  serological  results  represent  evidence  for 
us  presence  in  Indonesia.  The  isolation  in  Kuala  Lumpur*11  of  Batai  virus,  one  of  the  Bunyaro- 
wera  group  viruses,  and  the  presence  of  antibodies  to  Buryamwera  virus  in  the  Indonesian  sera 
tested,  suggest  that  Batai  virus  or  a  virus  antigenicaily  related  to  it  is  present  in  Indonesia. 

Since  it  is  obvious  from  these  serological  studies  that  groups  A,  B  and  Bunyamwcra  viruses 
are  piesent  in  Indonesia,  studies  should  be  mooted  to  attempt  to  isolate  and  identify  such  viruses 
from  men,  mosquitoes,  natural  animal  hosts  and  sentinel  animals. 
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